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i. Stratigraphy 

I..Mil. recbest years tlu. v absence of adequate pula eomulugicsil data led geologists to 
regard .11 the limestones occurring in die Malay Peninsula a;* belonging lo at single for¬ 
mation, retorted to as the ‘Calcareous Series' ami regarded ns probably confined to the 
Car bond (irons or Carbon ifero us-Per mi an. The evidence rl extensive recent collections oT 
ib^iH made from widespread localities throughout die country, has shown that this 
conception is invalid. 1 he limestones ore now found to belong to at least four separate 
groups spread over five systems: 

Ordovician/Silurian; Lower Carboniferous ( Viscan)t Permian*; Trieste. The four 
groups are separated front eacii other by thick successions of non-calcareous reeks which 
are partly or predominantly arenaceous in character. 

ihe limestones of the four groups are distributed as follows:— 

Ordovicu an/Silurian: Confined to the Pertis/ I'hailund border and the nearby 
Langkawi Inlands. 

Lower Carboniferous: Proved only in the Kuantan District of Pahang but 
probably occur also in North Perak. 

Permian: MosL of die Malayan limestones are of tills age. They are well deve¬ 
loped in East Perils, Kedah ; Perak. Selangor, Kelantan, Trcnggunu and 
Pahang. 

Ur pur Triassic; Small lenticular beds of limestones ol limited extent proved 
to occur in Pahang cast of Kuala Lip is. 

fisc Lower Carboniferous limestones in Pahang are similar to those of the Permian 
in their lithology but are lenticular. The hills near Kuan tan ri.se from separate leases of 
rock {originally reefs) and are not interconnected. 

The Tclassic limestones are of small extent and give rise to no hills. 

Although only rare, thin bands of actual shales arc known to occur throughout the 
very thick succession oF Ordovician/Siluririn limestone (over 6,00(1 feet thick), which is 
dark grey-black or black and has a higher argillaceous content than the younger lime¬ 
stones. It provides, therefore, sufficient residual soil to support fairly thick vegetation. 
The Permian limestones, on the other hand are purer, being usually light grey to white. 
As a result they produce only rueagre, residual soils and support only thin scrubby 
vegetation. 

These lithological differences appear to have a strong bearing an the type of topo¬ 
graphy which results in each case. The older Limestone gives rise to more or less conti¬ 
nuous ranges of hills without marked vertical clilTs. The younger limestone.^ on the 
other hand, produce more isolated lulls with notably high, vertical or even overhanging 
dills. 

4 "Hie tou-csE ILirLOiLcirt^ itf [he PtFuiian moup may belong to the Upper Carboniferous. 
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total thicknraVoT Hi^llSonc" dif sm^ l n .* c r ' crmia >t- In general, the 

cast. In addition, there “ a ma ted „ ™ SSI °" d ™" , “ 1 " 3 ho,h «° ** south a „d 
argillaceous rocks, particularly eastwards. "* IUI "‘ ” Jn<i ‘ i " Ct " css o[ !tor ™ns of 

Jsgrec in Perak, arnlln^S wl, “ h in P ? rlis and » a lesser 

hy horizons of shale, In West fhharv- the it , ' j 0Lfcs ’ S|J " iWo bands separated 
and in the most easterly Permian sedim, a"” L ^ bB J^f n f e ‘fpnniistenf or lenticular 
eonflned to one. (;r nna SI \,.J"ZrLLTn " ^k 0 :rio of r(h Ti™™ lln “ is 
The distribution of limes,'one ^ 

Ha Topography and Lmstoj]al History 

AU the limestones, except those of the Trias, typically produce strikm-ly ruil! , c j 
pography characterized by sheer, vcrtically-dilfcd hills surrounded lav plriins^hichlre 

SI ' 1 , V 11 “ ViUm ,ht M “ bas y E etral,y W tt“d 

. r solution to form highly irregular, pinnacled, sub-surface platforms. 

ollerad 2TZ°LT ] T‘° n ^ , ™ hmS - fuldin S. marine erosion—M ils been 

lonOLiriDlUL-ld ‘ -' III * 1LSC sp - claul,lllr lulIs - none of which would explain why such 
I Z C °? f 1 lbn T m - Any convincin S explanation must have 

almost To-h“ rmv h r l r “ k ’ “■ i!s vm ' b'E 1 ' solubility compared to 

in « £ ^;,i ich ,r r ,nly coavme “ ° f siUratc ^tcr 

m ooin WrLJtiierud and unfathered stales, largely insoluble, 

weathering Ikninin^ tnmxcf from silicate rocks (granite, shale, sandstone, etc. i 
whote surface & 50 CTCCP :m<i '■' r0Si0 " P™£rcss relatively uniformly over the 

is therefor" L i b r ''' Lnt Stream channels from remaining vertically-wailed. The trend 

On lime one surfe , ^ ' ora,i "“» uf Valleys and rounded topography, 

.nit a m nor u ^ ^ s ” dl P ra “ s ™ ° f weathering and decay [day 

"roUl tTr- inS0 ' UblC *> fonu a sotf.rcLin 

streams 7 S acids etc. Where water ts continuously available, however in 

s :s;r o r'^ c ™ * t.™ a* !»,* 

, ° fl,shIj ' w,llblE - Sl "“ tw ° very different rates of erosion occur in different 
goryes n,M btTe tmrmi T n'T ""if*™* relief * inevitable. Vertically-waited 
cvele of [rasion into old ? Tl,esc VCr!ical w,lb ,,,ust P c ™t throughout the 
lowes, L™ "dr I, lit aS ? S,n ra '™ 11 - for praEticaI p-tpoaet, is conlined to the 
- - L p lt>eJs where there is abundant water, i.e the base of the rlifTn Tbp 
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m ,rmIT a Ce „ P ti L Z r bmestoue hills in Malaya is thus essentially the result of 

solubility and high medial 1“^ U * wilh ver >' «* 

fmm T * “ <)llitE hhmr. however, that in’some instances the original topography rcsultinn 
fram s ream erosion has been modified through u later incursion of 3®S££SS 

M 35 g£ a St Pcr,is and ***** 

where in pi™ Th? i fi° ' mil, ° r “ y " f Il,c lin,es,onc hills » Kclantau or else- 
1,1 , r]lc modificattou arising from marine incursion is unlikely to have 

pattern 6 ^ ™' lnCt ' f ««bvr erosion of the hills along the previons 
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III, Isolation of (lie 11113s 

From the standpoint of migration of molluscs it is important to consider what 
former limestone connections may have existed or exist now between individual hills. 
Clearly the limestone surfaces have been more continuous In the pasL but not as exten¬ 
sively as might be expected. In fact, more eltectivc isolation of hills has occurred at 
least once. 

Separation lias originated in four ifuite unrelated ways: 

(A) During, deposition uf the milestone, through dillcrcnee in straligraphlcal 

horizon, or through the lenticular nature of the original calcareous deposit, 

(B) through structural deformity. 

(Q By recent marine incursion and alluvial deposition. 


(A) During deposition of tile limestone 

IL h obvious that no connection, surface or underground, can ever have existed 
between limestone of different ages, So far ns is known, there is no case of one group 
being faulted against another and the individual limestones have always been separated, 
£t all erosions] levels, by varying thicknesses of shale, sandstone or other rocks, 

The distance between limestone bids js of tea so great tiuii no connection would 
normally be expected but commonly there are hills, relatively close together, between 
which some previous connection might be suspected but which have always, in fact, been 
separated. In Perils, for example, there arc two more nr less parallel ranges of limestone 
Mils, one continuous (Ordovieian-Silurian) T running along the Thai border and Hie 
Other (Uralian-Permian) between 3 and 4 miles to the east, made up oF steeper, isolated 
hills. The individual hills of the latter, occurring on either side of the railway, have 
certainly been more continuous Ilian at present but the two ranges of limestones have 
always been separated by the Carboniferous (and Devonian 1) shales and quartzites 
which in this area are estimated to he about 5,000 feet thick. 

Considering for u moment the distribution of limestone rather than the distribution 
of limestone hills, there is a notable difference between die limestone of the same age 
(Uralian-Permian) on either side of the Main Range, West of the Main Range the hills 
rise out of a broad, continuous limestone platform which has its greatest length parallel 
to the dominant regional tectonic trend, i.e, north-south. Across their strike (cast-west U 
however, these platforms are (Kinta) or were (Per]is) also more or less continuous. 
East of the Main Range, in die western part of Kel an On/North Pahang, die lime¬ 
stone is similarly continuous; in a north-smith direction, again following the regional 
strike. On die other hand, live limestones are noi continuous lit mi cast-west direction 
since, in these Slates, the limestone occurs in north-south bands at various strati graphical 
levels (how many exactly is unknown as there I; some repetition by folding) separated 
by quite thick horizons of argillaceous and commonly pyroclastic rocks. 

These long north-south limestone bands are probably most perfect in we.sL KetailUin 
but unfortunately little work lias, been done in the area and no detailed geological maps 
arc available yet. Immediately over Ihe Pahang border to the south, however, a detailed 
map is available of the Chegar Fcrah and Mcrapoh areas (Richardson 1^50). A reduc¬ 
tion of pan of tins map, with probable extensions of the limestone into Re tan tan added, 
is reproduced as Figure 3 on which the north-south connections arc displayed, although 
there is probably less continuity along individual horizons than further north in KcJrintnm 
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GEOLOGY OF THE MALAYAN LIMESTONE HILLS 

Rm P£ bctw< f“ lho limestones on cither side of the Main 

khjjll is j result of fjcies clumps nt the time uf deposition, 

evoTink^^,^^r <lliS |i 3iEkrC: ^ ? as bMT1 1131 ^F^nt ^lor in the Eolation and 
fiat hi !L f! J ; ■ ™°' ,1ISCS - fhc lo "E liincslonc bands hi Pahang occur as relatively 
western ^atns ?h 7" d 7 he lypici,lly S,ecp " r ve ' tol bills protrude Unlike those of the 
Sn^deonsi ; tL u T 7 * 8 -antic of alluvium ,,r recent 

Of ™reian ver JrvriT-",'’ ly ’ ,,lOS '- 8 '«"» <™cr of residual soil and narrow bands 
limestone benehc, nmy prCSC "' ' ,t,lc harricf tD n,i 8 ra,ia " molluscs. The 

ctons "medmes r, L7? ? nn J- ’T'*" 0 " and i,rc ° [,<:n bare «r soil with stnall out- 
,ir id' bend ” m : P™ 1 ™ d,n ? fr ™ the bench. A good, easily accessible example 
of Ibis ounth occurs east of the railway line, jus, south oi Chut Musang station. 

Assuming that tile major factor which limits certain species of mollusc to limestone 

o , ,etv7 ‘ 7' l ° T l]Wm :,!> “ nd!mt “teirim carbonate and not preference 

Zl tl l,, 7'7 ilphy » n hab,tat l hniestune is the only rock type which consistently 
b ‘ irL . 10uk outcrops under tropical conditions), the limestone benches 
gilt ft rm it convenient path for north-south migration between hills on the same limc- 

'. 0I f , : ™- , ' w <lll,ef llanti . cast-west migration, even between hills which arc rda- 

7 clu ' L ''. sll “ ul(1 theoretically be more restricted, since the linicstones are typically not 

continuous m .^ ,s d'ti&cfioiL It would fee interesting to sec whether the distribution of 
species bears tins out. 

In a southern direction (on both sides of the Main Range) [he nicies change j n - 
"V In f =^ cr:iJ dunning or total amount of limestone becomes operative. In Pahang rite 
imivid^l hands o limestone at all subgraph real levels progressively thin mil, become 
lenticular and finally terminate. 

Approximately south of (he latitude of Kuala Liprs the well-defined continuous 
horizons of limestone to the north arc represen led only by impcrsislcm bands and lenses. 

I lie limestone hills in this area have thus always been quae isolated—Cj L ia Rama, Guu 
Sm, Rukn Serdam, Kntu Tongkat/Kutu Gelanggi, Ciunong Senvum, Bukit ChinUminni. 
j he only exceptions—Bukit Serdiim and Else two smaller satellites to (fie east., Gua Pan ns 
and Gna KccEiil—arc all connected by continuous limestone which is more- or less nn- 
ohsc tired hy thick alluvium. Gua [ inggt, east of Kuala Li pis. may a 1st) he connected with 
:i - oilier hills in die same valley (Gua Tangga :ind KesongJ. 

On both Mdes ol the Main Range the limestone has died out hy a little south of 
Kuala Lumpur and no definite limestone is known fmm the southern part of Malaya. 

It Ei evident dial Lite facies change recorded hy the succession on either side of die 
Main Range is brought near to its conclusion in Trtingganu where Lbe Permian succes- 
moji is mainly argillaceous, Only one lenticular mass of limestone is known in the State. 
11,11 of this tens, which is of Permian age, rise the twin peaks of Bukit Biwah and Bukil 
I'a'ilk. 

The limestone hills of die Kuantan area— Bukil Charas. Bukit. Stigu, Bukil Teng- 
t-L-k form an anomalous group, unrelated, as far as is known at present, to any other 
i ncstone in Malaya, They arc of Lower Carboniferous (Visenn) age, separated from 
■he main (Uralian-Pcrmkm) limestones stratigraphic ally and, of course, physical Iy by a 
series oi arenaceous rocks. As a group they occur a eon-sideruble distance from 
nr.i rest limestone hills, with winch no past or present connexion would normally be 
wM. A connexion between lbe individual hills of the group might be assumed since 
dI’m,nee between them is not great, varying between 5 mile and 4 ± miles, but in fact 
■ h.ive always been quite isolated. Mapping of the area (Filch E952) reveals that the 
‘ 'TiNttion of limestone b very nearly the .same as that of the limestone hills, that is, 
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Uit me LeniiL Mlm m,c| liTwnyk N#it sejwmed l-V .. H,e i.nh- 

(111** muy lljipty itf Hie Vi.. (:illL , M ., , h | |,i]|, fc t ^ |^|uti>j« . 

JlllJl ' til i=..|l-, 1 Uwi litWI Stodfc. «u clt:i| .. -iU.lii the ... Him 

njw jiimJ 4 tiui f iUiii !■ im j'l 'ii'itnly 

Jnm mu ] 1 K^’I]I klluwkrdj’e il would iim lulls hifrim IVlhll the t.mv<J| 

-■iLj hijiLLJccrjus limestone are likely Lo love been always isolated since Lhe Limestone itself 
! s lecilJ , n,l3r f and i^persJsLenr. Hills of Lilian/Permian limestone arc isolated only 
m 50Ut 1 Emd ^ 9£ Paban £ and Trenggnnu where the limestone becomes lenticular, 

1JH S1 r a n a 111 in 11 v srimrrurcAi ununtMA'j'iuN 

Hu 'iJnm iiljuy nnh nl Malaya, up In mid iiidi tiling tluwc ui the hiuis, suJIuied 
severely frojit extensive Orelucctjusf?) nrogenic movements associated with intrusion id 
the granite, and were folded into tectonic troughs, The grande cores hciweeu die tectonic 
friiuglis have been exposed by subsequent erosion, thus separating the various areas of 
sedimentary rocks. Because of die relative softness of the sedimentary rucks, the original 
tectonic troughs have become topographical troughs and the resistant granite which 
separates them forms high ranges. Although, therefore, they are probably of the same 
age \ Permian) and were originally more or less continuous, the limestones of east 
JArhs, Baling, Taiping, Lenggong, Kinta, west Pahang and Kciantan, and Trengganu are 

quite isolated acid it is almost certain that no limestone surface has ever connected 
any two of the areas. 


(C) iiFJ’rtRATTON RY RECENT MAR IN'It INCURSIONS AND A LLUVTAl. DEPOSITS 

F,ro5Eon in itself, although producing isolated hills, may not result in completely 
etieetivc barriers to migration between the individual, remnant limestone hiils. since lire 
limestone remains either as a bench or an irregular surface to form connecting links be¬ 
tween the hills, as in west Pahang, [or example, described above. 

In Perils, Kedah, Kiuia, and Selangor, however, the benches ur platforms resulting 
from stream erosion were covered by a later rise in sea level, probably to about 250 feet 
above die present level. The lateral extension of the sea effectively isolated populations 
on the individual hills which were, in fact, sea stacks. Although die sea level has now 
l.ilkji (relatively), :hcre lias heen left behind on top of the original litncstone platforms, 
a thick cover of alluvium deposited mainly during the marine incursion, known in tire 
coastal district of Perak to be nearly 400 feet thick. Because uf its Imv calcareous con¬ 
tent it is effective in limiting migration between the fife but, of course, cannot entirely 
prevent it. 

Isolation of hilts by recent alluvial deposits is confined to the western States where 
abundant alluvium is present and where the distribution of outcrops of limestone is 
now practically identical to the distribution of the limestone hills. Throughout the areas 
in Kelantam Pahang and Mrengganu where timesEone hills occur, no thick, extensive 
alluvium is known, the only recent deposits being river sends and gravels which are 
unlikely to be sufficiently wide and extensive to prevent migration. Hie only effective 
factors in isolation in these States, therefore, are differences in stratigraphical level and 
I he lenticular nature of some of the limestones, bush of which me features resulting from 
ihe original deposition of the limestone. 
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The degree of iHtwof 1 lin.csu.nc lulls. In 
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Summary 

SSI ?S spsggpJW* 1 

- u is possible, however, to summarise the b T accordi l0 their occur- 

The hills for convenience must obviously fi - E■ P intrusion of the granhe. 

ar W "?;1^" is inconceivable Urn. an y continuous lime 
stone surface has ever exited, 

i r FeULIS AND North KliDAil . str&ticraphfail horizon 

aJS - 5eparaKd by “ 

deposits from each oilier and from those of North 

1 BA b "" S grated from those near Klian Intan probably by difference In stra- 
tigraphief horizon, i.c. no previous connection. 

“ u*W - —r i«~— 1 “ “ “ * 

nection with any other area is likely. 

iv TiS™—- ^— 

V ‘ ^r^vLT^nnection with any limestone now existing. 

™' TZTm connection may have existed in the past between Bukit Tatun and Bate 
Caves. 
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viii. Wesi Kelantan anu Pai-lnc; 

, h ? Mineral, m Kelajitan anJ northwest Pahang the limestone kills are well connected, 
protiahly mo re or less continuously over many miles, in a north-sou ill direction, but 
separated. into several major -roups between which no east-west connection has ever 
occurred thic To original differences In Ijorimru 

South ami enst nF Kuala Lipis however, the continuity of the original bands ends and 
iLdintm,slung number of limestone hills have had no connection 'except with hills of 
her own, close group. e.g. Kota Tongkal/KoUt Getanggi, Cunong Senynm. Batk 
Chmumam am the three h.Us. BukkSerdam, Oua Kechil,Gua Panas, which are certainly 
interconnected but quite isolated tram any other limestone. 

bi. East Pahang 

I lie lulls or the Kusmtnn arcs are formed from lenticular limestone and have never 

■ .my L-oimcctum cither with one another or with oilier limestones, 

J rtT'NGGANlI 

Tile only hills In the -St;,to, Until liiwuh and Until Ta’at, lorn, a single mass with no 
earner Further ex tension or connection. 
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